Effects of verapamil on etoposide pharmacokinetics after intravenous and oral administration in rats.
Etoposide is mainly metabolized by cytochrome P450 (CYP) 3A and is a substrate for P-glycoprotein (P-gp). This study examined the effects of verapamil, a CYP3A and P-gp inhibitor, on the pharmacokinetics of etoposide in rats. A single dose of etoposide was administered via oral (p.o.; 10 mg/kg) or intravenous (i.v.; 3.3 mg/kg) routes to rats alone (control animals) or together in combination with verapamil (2 or 6 mg/kg; experimental animals). The presence of verapamil significantly increased the area under the plasma concentration-time curve (AUC); (P < 0.05; 39.2-47.6%) and significantly reduced (P < 0.01; 27.8-31.2%) the total body clearance (CLt) of p.o. administered etoposide. The absolute bioavailability (F) of etoposide increased by 1.38- to 1.47-fold. The presence of verapamil significantly increased (P < 0.01; 38.3-38.9%) the AUC and significantly reduced (P < 0.01; approximately 27%) the total body clearance (CLt) of i.v. administered etoposide. This increased bioavailability suggests that verapamil inhibits metabolic activity and elimination etoposide. The increased bioavailability of etoposide in the presence of verapamil should be taken into consideration for dosage regimens due to a potential drug interaction (DI).